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1 

>ch-e-COe*;/ hSecOVX^/1^-><^^^7 (a i, 

f b ^ ff 3 ^ (c ^ > y A c: SlR-r -5 ^© ch > 

So 

[if 2 ] w-Si^u -J ^ ^^-^^tifzmmmzi^^ 
\^x^^^^u-J^\z^^^^^^it^wx^^'^x. 
e» i: 36 n;^c a ^ ^ tiisgc <7) X ^ A ^ 

yt.^(D\zyhKU(D'^^^^^9—>(D^^7 (a i. 

a i~) ( i m ^±coiEco^gc) (T)^'???^ «b>— »g 

^{b ^ ff 3 ^ ^ > y A MS^-r ^ <t . 
mw^7s^^wc\zxr>^:^^-^rifz.^mmu\iv 

^ t!?^ b mi IB V X ^ a ^ ^*-r -5 ^ b 

;i <h^if#SS:<h-r'i)Bt^^biSmo 

U T 5: p ^ f c ^^^f ^ ffg^^ b ^ g T ^) o T . 

><h-^c7)t: >y hStecT^VX:^/^^ — >(7:>#^T (a i, 
a i~) ( i 1 i^_Lc7)IE(DMic) CD * 6 ^ . ^ 
nVc^fxomz'y>^L.\zm^'t^^WLh. 

BaiBVX^^gtCctO VX:5^$n/!:. HfrtH5^— ^^^^ 

li b Ac c t ^ i#m -r ^ Bg^^bsSo 



2 

2lBife(7)Pt-^fbgao 

^v^mt't^m^^rz\mw(^l^'m^^xmlS.^n^:l 
l^'rn^^xm^^n^:ih^^WLL'r^m^m3(D^^ 

^f)^^-:f5^. ^m\:^rTomz'y>yL.\zmu-i'^^ 

>a i {Cct-^TVX^f ^^©ch. ^ocfcD^mB^'X^^ 
tiAc, mJfBT'--^^1^^S<7)tB;^7!)^^*9ievx^ a i<?) 

HutE^-^^^^Sc7)A:^^vx^/\°^->a 

MtB*T X ^ $ nfc mi IB 5="- :^ ^^^S<7) m b ffjIBx^ 
X^ a i~<7)^#^l^*r^^S<^, 
E1t T ^ ^ 2 (7) tBIt h . 

uTfluiB^-^'^^^scDms^ff 3. -Tx^^n^cT^ 
-^(D^m^m^^^^\zm-r^z.^i^imwLt-t^mik 

^7.C^ n^ — XD^T (a. a~) f)^. ^ ^ U^56^d6 
^nfca^cOVX^/^^ — ><h^c7)t: hjKf^CDVX^ 
/t^->(D^r (a, a~) xm^-^n^Zi^^W&i^ 

■r^iS^Rja 1 iB^cDB&^^b^So 

0] iutBvx^/^^-><h^cot:^y hJ^$^ 
(O-^T.^? n^ — XD^y (a, a~) it^-'fLfeS^S^ 

[i«5}c:^l 1 ] n ti^y Vm(D\:i-j h x CO 1 CD ^y K 
<Dm^^1"/Na >^'M^^H (x) ch^ftL. MIB-^X 
^aCD/^^>^fi^H (a) ;^^*0<H (a) <n^m^ 

CI ^ ^iRpm t-r 1 iB^cDRt^fb^go 

[iS^JS 12] n h'^y h«:gcDt:'y h^JxCD 1 cDh'^y h 
COm^^t-ZN^ >^'S<^^H (x) ii^aU. flfflBvX 
^a(D/N^>^m^H (a) i:. ButBvX^ a (D t: ^y h 
JSea~(D/N^ >^'a^H (a~) cD^COffi^tfit^^*, n 

/ 2 ^mx^^zL L ^^^L-r^m^m i iB^cDBg^^t 
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^COti-y hSe<^'7X^/^:5^-><7)S^T (ai. ai 

t.. 

>ch^c7)t: hJSf£c7)VX^/1^ — XTD^^T (ai. 
ai~) (i\tli^±<DJE(Dmm (D^f}^^—yj^. m 

^^nomz^yyA^zMR-r^^^t. 

^ b Wf 2 -7 X ^ a CD ^ 1^* t- -S) ^© ^ L 

^ b c 56^(56 n/t I> O ^ tsit gcc?:> X ^ /I :^ - 
>i:^cr)t:^y hJSteor)VX^/15^->co^^T (ai, 
ai~) ( i m±C7)IEC0Sic) CD^t^T^J^b— =» 

$ n V X ^ / ^ 37 - > { C ci: T V X ^ -r ^ ^ S . 



4 

[a5}c:®2 0] $)b7!»^L:d6^J6^nAcLNi:^Sfc^lit 

gC(Z)VX^/^^->i:^C7)e^> hJ^feC7)VX^/N":5^ — > 

a)§^7(ai. ai"") ( i = 1 a±c;)iEcDSiSc) C7) 

ffllBT'-^^M^gciOA;b^VX^/\^^->a i \Z^r> 

HufB V X ^ $ tifclg^^- ^ ^^#Sc7) a b WtB V X 
:^ a i CD^S^^*-r^^©, ^5"-y;UJ^^TfB1tt- 

HuIBvx^$nrcM^-^^^^^c7)ai:;^J7^^bfl^^lBvx 

^(D^m^&^^^^izmf^z.L^nmL-r^mif^m 

1 SlB^cD^-^^So 

[|g3K:^2 1] BuSBvx^/15^->t^(Dt'^y hJ^$5 
(DVX^/^^">CD^7 (a i, a i~) ^b7!)^U 
fi6^i6bn;^@^CDVX^/N"^^><h^C7)t:^y h^$K<D 
-7X^/^:$7 — XT^^T- (ai. a i ^) '(:$>^:ih^W 

[m^m2 2] BnfBVX^/\'^->i:^COh'^y hJS$5 
<OVX^/^^ — >c7)^7 (ai. ai~) i:^"rLt) 

go 

[iS5K:«2 3] nh'-y hA(D\£y h^Jx CD 1 CO h'^y h 
cDlS^^-r/N^ >:^a^^H (x) <hSllb. MfBvx 
aCDA^ >^*S^H (a) 0<H (a) <n^?^ 

im^^2 4] n ti-y h:^c7)h:^y h^J x CO 1 cO t: ^y h 
cOSc^^'r/N^>^S^^H (x) di^^L, flufEVX 
^a(0/N^>^a^H (a) ch. mitBvX^ acoe^y h 
K^a~~(D/\^>^*m^H (a~) <OM<0^?:4ffl7j>^\ n 
/27k?ST$»^Cch^i^®tT^m5R]Bl 3tm<Dm^ 

inmm 2 5 ] ¥x:/n >y ^ ^tiTzmmmiz^ 
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^ b ^ i: i6 ^ fi6 6 n /!: LN -3 ^ /i t i M ^ CD X ^ / ^ ^ 
a i~) ( i \tl}^±(DiE(Dmm Oy^i)^^'-'-J5^. 

^l.xm^x^^ y ^ \zm^'t^^mt:^ii^x^r>x. 

$) ^ i; b n;^c r> <h O ^ ^clllSSO V X ^ ^ - 

a i~) ( i \tli^±(Dm(Dmm (D^t^^—:^^. B& 

mt^ffomz^y^j^\zmw^^::^'Ty'f^. 
^ n^ — y\z^-DX-^7.^'t^y>^'ry^^. 

a(O^S^^*t-'&X^>>7^<h^*«Sbfc;ii^4#m(h 20 

mim. 2 7 ] ¥5:^ n y ^ ^nr^immm^z^ 
^i.xm^X:/^y^^z f ^ »&-^ft:;& i*T o r , 
:^ S 1^ g|5 CD 4^ r^l M ^'cj: 5="- 5^ tc: ^ ^ ff o ^ 

mT^^ryy^^i. 

>t^or>t:^:/ t-Sfe<OVX^/1^->co^^y (ai, 

mt^ffomiiZ^yyi^i.zmU't^T.y'yy''^^ 
mn^mvi'^nrc.'^T.^/t^—y^m^'^x. muy"-^^ 30 

mXy^^yyc7)A^^aS^^n/tVX^/1^->{Ci'^T 

Mffi-^X ^7 ^ n;^c5'-^^tfeX5" ^y 7'<Dffi;^:^^ 
X ^ a co^ g ^ l*^-r ^ X 7=- ^y :/ ^ ^ U C ^ 

Ci«*^,2 8] HuK;5ffif^ai$<7)^X{Cfife?¥bfct'^y h 
^ mi ffiSlR ^ n;^ci T X ^ ^ - > J: T V X ^ T ^ X 
^>yy<h. ttjfBff&^5:^^«^ttlK'^X:^a(D^g^l^^-r 

X. ')5mp^w^<D^f^mu\dy v'T-^^mum^^ntL 

TX^/N°^ — XCctoT^X^-r-^X^^-y "/ch. mjlBx^ 
7.^^nfc^mmU\dy hT'-5'^bmjlBVXi> a(D^ 
S^I^^-r-SX^^-^yT^tT^^. SmW^Sft. :^^w^ffi 
<ht-^in#^/^:tiM#. i5J:r>'^Sw^Sch-r ^^^^ 

CD I ^-rnTi^^T^^ $ d <h -r >g> it* 
3^2 6fE«(D»t^{l::;^}*o so 
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[iS^RJasO] HutST^-^^^mXT^-^yych, HufEiillR 
$n/^'TX^/1^->^ffl^^T. tiJfSmi CT)^^'— ^''^l^ 

X5"^yyc^A:^^m)IBae^^n/tvx^/1^->{cJ:-3 
T-^X^-r-SX^-y ych> HMaevx^^n;^c^-5'^^ 
X^^y :7'c7)Hi:^7?;^bMISvx^ a cD^g^l^^-T^X^ 

;!?^Tlg^jt$tl^Ci:^Jt#i5[^-r^H«*:^2 7 Um(D^n 

CM*^3 1 ] mJlB-x-^^^X^^y :7"'ti. ti^y hA 
n#A{Cffi^t-^^^^X7^^yy^fctit:«y h^^Jlffi^ 
T X ^ ^y y CD I ^ r n;!)^ T ^ >5 ;i <h ^ r ^ IS*^ 
2 7 fH«(DPt^fb:&ffi« 

^(D^T.^ n^ — >t.^(D\i.y hJgtecD-7X:^/1^ — > 
<D«'^T(ai, a i~) ( i 1 a±COiE<D^^) CD 

T^-^yT'^. 

HriK^-^^^X7=-*yy(^A:^^VX^/\'^->a \ \Z 

^-DX^Ts^'t^T.'Ty'ft. mU^y^^^ntcmt^J' 
'-^^^7.J-yy''(r)^tif)^^mW^7s^ a \ (D^m^W^ 

^-r^ys9'y'y^^'T-:/)im^xmm.^^mi m^m. 

T.'ry^t. __ 
HufB5'-^^^X^>y '7°cDA:^?^vx^/1^->a i 
(C<J:-:5T-^X^-r^X^^y :7°ch. mJlBvX ^ ^ tlfcHuIB 
5'-^^mX7=-^y y^<7)tB;^J:?5^^HSKVX^ a i ~cDj^# 

U^.T^'ryZft. 

HuISmi cDEmx^^y 112 (DEItX^^y ^CD— :^ 

^, »&-^^b^fT3^t3^>yA{ca5^L"x^x^$n/c^' 

--^{C^^LTMtB^-5^^^X-T-'yycDii[ili^tT3. V 
X ^ $ ti;^ ^ (D^^X 7^ -y y ^ ^ e W b /i: C ^ 

[ig*:^3 3] MtBVX^/^^ — >ch^(^t: ^y hj^K 
CDVX^/t^ — >CD^T (ai. ai~) ^biiO^C 
s6^«6 6n;^@^CD-7X^/15^ — >ch-ecDe'y hJSteCO 
VX^/t^ — >(D^T (a i. a i~) T^^^tl-Sd 
i:^*#i5[<h-r^M*Jl2 5 IB«CDfft^{l::&^io 

Cli*:iS3 4] MfB-7X^/t^->ch^(De^y hJKfe 
(D'^T.^n^—XD^T (ai. a i ~) 7!?^'. ik^^Tbt) 

mo 

CsS*^3 5] n e^y h^(D\iy h^JxCD 1 CDt'^y h 

cD^^^■r/^^ >^S^^H (x) ch^^b. MlB^vx 
^ a<D/\^>^*m^H (a) 7&^'0<H (a) <n^i^J£ 

CiS*^3 6] n e^y h^(D\iy K^J x (7) 1 (D t: >y h 
(D^^^-r/^^ >^'m^^H (x) BtjlB-^X 
^aCDy\^>^M^H (a) <^:. fltjlBVX ^7 a (D h' ^y h 
K^a~~<D/\^>^M^U (a~) <DMC0^**fii;!?^*n / 
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^ 6 U 66^a6 b n/t Z> -3 ^ (lligt(Z) X ^ ^ - 
>t^COe-:/ hJ5lECOVX^/1:57 — XDS-^T (ai. 

a i^) (\{ti]^y.±(DjE(Dmm (D^ti^^—yj^. m 

^ e i; S 56 n;^c r> <h ■::> ^ t^lg V X ^ /I ^ - 

n^nomi.z^>yA\zmi}i'r^7.y^y'y^. 20 

FHieg?^i:b*^y hT'-^^iitR^nfc-^X:^/13'->{CJ:o 
T'^Xi^-r^X^^vT'ih. 

mffS-v^X^$nfc4'rp1W?'cih'';/ h^-^7!j^6MtBvx^ 
a c7)^P^I^^-r^X-7">y >^°ch^ftli U;^cC: <h ^it#'^<i: 

mi!^m 3 9 ] y ^ i^nr^mmmiz^ 

^\^r^^:fay^{z^m't^m.^:^m'V^'DX. 
^ 6 i; «:) « fi6 b n/c t> i o ^ fc tiissc X ^ /I ^ - 

>h^(D}iy hKU(D'T7.^/'^^ — >(D^^7 (ai. 30 

a i~) ( \ ^±(DiE<Dmm (D^f)^^—^^. 

^^frvmz^>yAi,zM1^'r^7s'f'y'yh. 

•TX^-r^X^^:/^^:. 

SaiB V X ^ ^ n;^c^'— ^ <;)^^X ^ :/(7) a;^^^ b MtB 
VX ^ a ^l^^-r -5 X^ y ^ ^ftffi L;^ ^ 

[iS*^4 0] mm:^m^^(D^^:Sc\z^wvrz}d-j 

h^illR$n^vx^/1^ — >tci:oTVX^-r^X5^ 40 
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W-o^i^-rn^^xmf^^n^ch^^mL-r^m^ms s 
xy'y:^(Dxti^mn^nrc'^7.^/^i^->iz^'DX-=7 

x^-r^x^'y^ch. mjfBvx^$n;^c^l <7:>^-^^ 
^ X ^ y <^ a :^ b IS V X ^ a (7)^P ^ l^i-r ^ X ^ 

^^xm^^n^^L^mWit-t^m^ms 9mm<Dm^ 

n#A(cffi^T^^^X7^^;/y^fctit*';/ hm^izm-^ 
't^ys^y'y(D\^^-rn^^x^^:zL^w^^-rmn^m 

3 QiB^c^Bt-^fk^^ffio 

[|g«3^4 4] ^b;!)^i;a6^fi6^n/!it>ch-3^;^cti1t 

^C7)TX^>'N^^->i^C0t: hSfeCO VX ^ > 
cO^^TCai. ai") ( i 1 a±c;)IE<;)Sm) CO 
^f)^^-:^^. «^^fTP^{c:^>yAtca^T^x^ 
^yT'ch. HulB^^'-^^^x^^yycoA;^^ v-X^/N-^- 
>a i {CctoTVX^'T'&X^'vyi:. flufB"^X^$n 
i^SStB^-^^^X^^y >^cDm;^>^^6*}fBvx^ a iCT) 

^ ^*-r ^ X T- y <h <^ y ^uji^^TfBti-r ^ B 

1 coiB^X-T^^y'/ch, 

HuSB5^-3^^^X5"^y '7''cDA:^^VX:^/^^ — >a 
(Cci:oT-7X^^-r^X7=-^y7'<h. buSB^X^ ^nfcM^^ 

^•t ^T.J'V^^^^- y ;P?^^TlB^.f -5^2 cot B« 
X^^yyi:> 

mifB^l c7)fBteX-7"'yychm2 cDSB^X-^^^y T^CO-^ 
9 LTHufB^-^^^X^ «y ycT^mH^fr ^ , 

vx $ n;^c^" ^ (o^^x y y i: ^ $ ^ fc -5 :i 

[i«2}<^4 5] HutB-7X^/^^-><h^(7)t:^y hj^fe 
(TDVX^/I:^' — >CO^T (ai, a i^) if^. $>h>f}^C 
66^a6bn}^c@^CO-^X^/1^>->i:^(7)t: ^y hSfecD 
vx^/^°^"->(7)^7 (ai, ai~) X$>^:it^^ 

[m>km4 6] BtffBVX:^>'ti$^->^^(7)e^y hJS$5 
cO'^X^/^^' — XTD^y (a i. a i~) i^:^■^Ut> 
*g^S^Tfci:V^Cch^if#iJ[ch-r^li>R:S3 7 IB^CO^-^;^ 

[«*Ja4 7 ] n tl^y h:^(7)t:^y h x (7) 1 (7) ti ^y h 
(D^^^f ^ >^a^^H (x) ii^ttU. WtBvX^ 
a(OA^ >>:^a-^H (a) ^^0<H (a) <n^^S'r 

[iS*:^4 8 ] n \iy h^(D\i-y h^J x (7) 1 <7) b' 'y h 
CD^^^-r^ >^'m<^^H (x) cb^gL. HulBVX^ 
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a C7)/\^ >^'S^H (a) Bifte v-X^ a cot: 
$Ea~<7)/\^ >^'S^H (a~) (Dm(Dmnm.t^. n/ 

co^^r (ai. ai") ( i \tl ^±(D}ECOmW CO 

^ / N° — > f r ci: T V X ^ ^ it -5 ;t a6 CO > tf — 3^ ^ 
EvXi7 acOj^#^^*$it^ytfi6cozi>h'3--^M^ 20 

ai~) ( I \t 1 U±(DiE(Dmm (D^t^^—^^. 

^\t^nomz3yy K\zm^K-t^^^t. 
'^m.)HW>(Dm\z^^vr;i\i-jh^. mum^^mz^o 

gSF^ Sl^(0 4^ FpI W J^cJ: ^ tc*^ U TH tC cfc o T ^- 3^ ^ 

(OVX^/N'^^ — XO^r (a, a~) $)67!;^i;i6^ 

i6'^n;t®^covx^/1^"><h^coh'«:/ hJ^$£(Ovx 
^/^5^-->(7^^7 (a, a"") T^fiK^n^Ct^iNf® 
chT^Hf^^S 0 t2«(0»g-^fbgmo 

<OVX^/^^->(O^T (a, a~) 7!)^. it^-TLfefeS? 

xm^:iL^^m.h-rmn^mb ommcD^mt^m. 

coSc^^-Ta^ >^*m^^H (x) ch^SL. tulB-^X 
^ a(OyN^>^*S^H (a) 7!?^'0<H (a) <n^^^ 

mMmS 4] n t: y hScOt'-y h^'JxCT^ 1 cot: y h 
(Dm.^^'tn^yym.^^H (x) <h^«L. HUlB-^X 
^ aCOy\^ >^'a^H (a) Huffi-^X ^ a CO t' ^y h 
Kfea~coy\^ >>/S^H (a~) (D^(Dmimti^. n 50 
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[0 0 0 1 ] 

[0 0 0 2] 

[tS^cotJ^R] DES (Data Encryption Standard) 

i#i8BH5i-io87oi ^^l:m\zmm\z%^m^nx\^^ 

[0 0 0 3] DES tcPLTti$^^*^?:j:m.'^.7!)^^<0Wtf 

[0 0 0 4] t^:^. m^mUmz-Dl^XU. XM. E. Bi 
ham and A. Shamir. Differential Cryptanalys is of DE 
S-like Cryptosystems. lournal of CRYPTOLOGY. Vol. 

4. Number 1. 1991 \Z. mmmmmz^UXlt. 

m^^^. "DES m^<Dmmm (i ) " . ^^^mmii 

^iLVy^>( i^yyf-i^^A. SCIS93-3C. 1 9 9 3(CIB®$ 

10 0 0 ^] mr^f^mmyo^^^LXDP A (Differenti 
al Power Analysis ) m^^^tlXl^^. DPA It^r—^ 

(D$>^}:i>y hizmBi^xmnmt}(7:^mm (hf^yho^o^ 

h^mm-r^o m^i^i. des (om^. ^^<d^^x 
mijtm(Dmmnz^D. s fficoA;^;:fej:rx^n{c*fis-r 

y h^^o^^\^^itixs^m^(Dmmmti(Dm^^mm\ 

^u^no^mm?A x$>^o 

[0 0 0 6] 

[0 0 0 7] *^B^co@«jti, mm<D^mtmm. 

^^^^^m^-r^^ituK. DPA \z^^mm^mm^z-t^ 
^mt-mnmrn. ^mt'mn:^^. ^^^kzs^o^-yu 

[0 0 0 8] 

56. ^^BMit. ^^yay^^^x^ntzmmm^z^w 

Lx^^X':^ay ^izm^-r^^mtmmiz^i^x. ^ 

b i; 66^66 b ch -3 ^ ^l^tS:<o V X ^ ^ > 
t^(D\iy h^^(D'^A^/ty-'><D^^T (ai. a 
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[0 0 0 9] ^tz. ^mm\t. ^n^ay^^^X'^n 

Tzmmmz^^LT^^^-y a y ^ iz^m-r ^m^'^m\z 

(ai. ai~) ( i tiH^±(DIE<DSSc) (7)*;0^'^- 
v^^. '^^^'nomz^yy Kxzm'R-t^^^^. mm 
nm(o^^^\z^'U\^tz.^±yv^. BuisatR^stCcto 
as? ^ tii^c V X ^ /1 5^ - o T~7 X ^7 <t: , 

[0 0 10] -^fz,. *%0>qti. ¥35::/D ;/^^^;^6n 

(ai. ai"^) ( i 1 l^JKDiEcoMiS) c^*;6^ 

^<j^^^\zmM\^f:L\iv v^WR^nt-'^T.o ny-y 

[0 0 111 CK^^S^BJti, ^^-ZfUy^^^-TL^ 

tvtz.mmmzm.-ux.^W'^'z^u V ^ iz^^-t^m^jj^i 

T(ai, ai~) (i{^li^J.±(DJE(Dmm (D^-f)^iE> 

-yj^. m^^ffomz'yyyL.izmii-r^^y^yy'' 

¥X7J/^ b ffi E V X ^ a CO^P ^ ^^-r -5 X -7" y eh ^ * 
[0 0 12] ^fc. ¥^yn^y ^^^;^bn 

L T Bg-^ ^ :/ □ 'V ^ ^ -t^- ^ (S?) 
m^m^ ^ =3 > e "1$^ ^ffl pI^^j: n ^ A fS'^.lK 

X^/1^->CD^^T (a i. ai~") (i\tlSX±<D 

iE(Dmm (D^^^^-jj^. ^mt^rfomz^yyK 

t c S $ i± ^ fc 56 CO a > t: - ^ M ^ ty L oj ;^cj: □ 

^An-K^Sch, zi>hrzL-^tc, sasHMSi^nfc-^ 

h^mU'^nti'^7.^n^-y\zxr>X'^7.^^^^rz 
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b Mie vx ^ a ooj^S^I^* $ ^cd60 =1 > h: - 37 

[0 0 13] cco^BjtCctn^i'. 37€vx^ 
^sm\zxti-^^m.mx^(D-^7.{7^mw-^^o u 

'^n^^.ni)^$>^. z.(Drz^. z.(DmMi.zj:n{:£. sm 
-^(Dxtimmiz^i^'f^'^T.^mm. -^x^^si^'^^d** 

vx:^^tf^^. mmizmWL. ^--yjitvTmm^L. 
^-yi\^^mm-r^cL\z^Dnms^^^^^^. z.(d 
fzisb. m'^it^^zfm.^cDmm^iz. -^x^mmo^rcisb 

mmiu<DmMf)^nt^n^ z. ^\tu\^^(Dx\ DPA{ci:>i) 

[0 0 14] 

20 [0 0 15] mi^-i^^mM^mm-^ti^. ^mtyjizf 

UXADES (Dm^^^-frnX^^. W-^ (64e^yh) 3 

^^m^'bAt)^ntims\z^^i.xmn\^. mjc-t^ 

mnmit. mmnyi^mm'r-ymwm>iziM:^^n^ 
^mmizmmr^m::^^z^zL-)vm2^^^rj:^o 

[0 0 16] ^1 iZ^^^X. ¥^ (6 4 hiy h) 3 
[0 0 17] ±ISSII»^1 6^1S0jIL}^c^> 

aip-i6 xz^yy^^^it^v^ti^n^. 
[0018] m2\xm\ {c^-r&Mfc 5 (Dnm-^u ^ ^ 

Bl-tr*^o SM^l 7tifemEl 1, SmWi^liftil 

[0 0 1 9] :&fiiJ32b'^y hcDx-^^S£;^fe^E 1 1 tC 
40 J:048e^y htCfitAb. ^(D^^^SfteW^Sfil 1 3 {C 

ai;^^^. Sme^^^^ai 3tl, ^Wt 1 icotb;^;^. 
ffiA^l 2cDfi^ffi6g^S?a^tB:^1-^o SmW^S^Pl 
3c0tB;'j4 8 t: .y hti6 h''7 hCOT'-^tC^^^tl. ^ 

-y;i/Tli^$n. 6 4x>hU(7)6e>y hA:;^;{c^^L 
X^n^'n4\iy hy'-y^ttiti-r^o m:^ilDES(D 

si\t. 6\iy hxt}0)^^^mi\^y ^i^^me 

fsLrz^^xm3\z^-tsm(Dmo:)rf^i^^'r^. tj: 

50 43. 0 3 tC^-r Sffi COgCOff #^ mi;:?^b 0. 1,2. 
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10 11 <h1-^ch. ffS^tiO l-^f^i3t>. m^iz^^^ 
X. ±;!j^b 2#gcoff (h/cji^o ^J#^HO i i o 

ir^^ciit)^ 1 3 1 4#@<7)^ij) u<Dxm(Dm.\t 

5 ch/j:^o t^oTS 1 (D^Mt.:i(D2m^m.X^^0 1 
0 1i:;^j:-5o ;^ci:43, EI3Til, sm(D\hti^n t.nx^ 

mm^o:>xti(Dmf^^^^-rmx$>o. msbitmi em 
(Dmm^(Dl^\tl(Dm^^^-rmx^^o 

[0 0 2 1 ] J^T. 04. 05a. 4octr/El 5 b ^#BS 

Lx:$imm<Dmmmm^mm\zmmr^. 20 

[0 0 2 2] 04{C^C'^T, a:teci:r/btl^n-^'n32e 

0 4(C^t-Sg|^3 5 fC:fel.^T. g^ffiWffeSlP 2 5 

;&#J3 2 h'^y hCDT"— X<^y5"SW2 3(7:>ai::'ji: 

SE 2 6C0t±i::^ti. mmmmmfl}2 7 iZidl^Xihi^mK 

^(T^^i'iK^ff 3o ^JAti\ Rij ;i?^*0(7)^^{c{i. y 
5"SW12tl> 5^-37^ OffliJtz^i^iKb, Rij lOncD^^fc: 30 

"f-^^imiz^A^-r^. 

[0 0 2 3] 0 4tC^l^T. X-r ^y^SWl 2 (D^i^U 

mt. ^smiz^^^x<Dm^^^-rmx$>D. -ruiJt> 

[0 0 2 4] X-f 'y^SWl 2;!)^\ ^ 0 ffl{J(c5>lK L 

jts-ar. «^3 4 aT^-rsas^ff -rut)-^. mm 
^mm^s 2 a\t. mm^mm^2 7(DH\tft. -^x^ 

t:>yh (E (a) ) iOSmM^^HW^ff ^coM* 
^Sffi2 9Jcffi:trf Sffi2 9{C;fe(/^T^S. ^tJESf'S 40 

3 a (C|dh;^j^n^o 

[0 0 2 5] SmW^31^P3 3 atr^ol^Tti. VX:^a 
{ceSP 3 0(Dj^SSP-i$:ff ofclg^T&^P-M 

a) (7)fci>yh^. sm2 9(Dti!itit.(Dmmmmmfni^^n 

[0 0 2 6] — X^^y^SWl 2;!?^\ ^-^^Iffljlr 

4bx^-rmm^noo -rut) 
mmmmmms 2 b\t. mm^mmm2 kd^^j 
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SS2 9(cffi;^?-r^o sffi2 9ti, *nf:;-r^s®<D7^- 

[0 0 2 7 ] fiMifeW^iiW3 3 bti. vX^a~{CfHm 
P (3 0) <7)i»$rSP-i^tf ofc«S^T$)^P-l (a 

~) cosfficoai;^J^c^^^£;-r^4 e>y hch. s?i29coai 

[0 0 2 8] fc/fL> ±tB*^3 4 a;feci:rX3 4 bT^ 

T'cti^o ts.'^t^^\i. ±.t^^7sCf\zX^^—^<Dyi,m.^n 
-3Tt.iT^)> s^g2 9<;DAm;^ti«^E^nT(/^;:£i^^c 

n ^ pj ^ ^ ;Ji ^ b T ^ o 
[0 0 2 9] *^0Jc7)^igfl^ffiT(i. ®^ 34a 

3 4 b-e^-r&MS^S^l. B&^{b^^cfcI>^^«^^fT^mi 

>5^^y^X<hth;^^S#MA;^c^->^;i'^ffllcb. ^^ 

it^^ZS'iK^(D^mzm^'^^o :Z(Dh^. VX^atC^^ 
JSL;^cSffico^-y;i/chvx^ a~tc?*lSL;^cS^coy^ 
— y;i/^ffi:g'r^o C^JAtf. x^X^a^fiSoT. mA(D 

^Wfuv^ 3 4 a^stg:ufc^^tii^T(?:)®OT^ 

^c^, VX^a^(0110 1111 1100 
1010 0110 1100 1100 0011) 

ch-r^o ffi::^esEtiig6(c^-rSTS$n^o seco 

^{c43t.^T. ^ff tl±7!?^b S 1 . S2. ---S 8-\c7)Atf 

:;^(D||1 ti^v htc^f^ST^o ^cD^^tm^^cfiSE-^CD 
At;oD^Xh'>y h^^-To TTcCt:)-^. S 1 (7)A:^ti. E 
^OA:;^7CD^3 2 . 1. 2. 3. 4. . 5fc:^yh(C7:j: 
So fi£oT. VX^ a75j^±IBcD0ycO:S-&. Sl<DXti\Z 
nm-r^^y h^T.^ (a) ( 1 0 1 1 0 1) tifS. 
So $EmPC7)^(j:gl7{c^$nSo ^7(C^l^T. 

(bmm\zp<Di!^ti(Dmi e^y h:6^bm3 2 e^y h^^tc 

*fii^"rSc (lfTe<i:2fTgH]SJ^L.Tl.^S) o ^J^g 

^1 If ^y htm^y^co^l 6 b'-y htC^^cSo S 1 
j^C-rSb' y htSeWP<7)A:^<7)mi . 2, 3, 4b*^yh 

7^j:<;)t\ ^n^'npcDm;^cos9. 17. 23, 3 1 e 
^y htcMiS^-rso s 1 cDm^^ic^t/s^-rs-^x^fip- 1 

(a) ^Ut:)-^. P (D\htif)^ a\Zt^^mt^(DX\ VX^ 
a(0||9, 17. 23. 3 1 b*«y h-T^^P- 1 (a) ^ts. 
So SEoT. S 1 c7)m:^J(^^^]ic:^-rsvx^^l ( 1 0 0 
1) i/JiSo ee-3T. -^X^ afi^ALUCDm"^. SKDX 
tJ{zm^^'r^\i^y hvX^E (a) (1 0 I 1 0 
1) . S l(7)a:i:^iC*4li£;-rSb''y hVX^P-i (a) 

(100 1) tr^^o mmizt^^-r^-^x^ aizMfit^ 

X^tz.^-^M-X. X-h^\ivV-^X^'E (a) ^mm^ 
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T. ^<DS l<Dl^tliZ\iy h'^T.^P'^ (a) 

aCO^^. A;^;^MO 0 0 0 0 0, 0 0 0 0 0 1. 
-••111111) izMJiB-t^mM^tiTzS lcoai;'j (0 

m9\z^'r.kof^fiS^^u^o 

[0 0 3 0] ffi^»3 4 a43j:D^3 4 bT^KT^MHya '0 

3 2 h<;)^-3^<h, SSP 3 0<Dm:t;ch<7)SmW^ 

[0 0 3 1 ] 115 a(C;fel^T. ¥X (6 4 tf^y h) 

^emi P4 1 a{z^D^m^rr-Drz^^\t. 

ll?P4 4a t5, ^Effl>J3 2 hf^y hCDT'-^ch, X-f-y^^S 20 

W2 1 co{li:;^/<hcDgmM^^^o^^^o z.(Dmmmmm 

10 4 4 aom;'j^i. ^1 ScD©H^(7)A;'j<?:)&ffliJ3 2 t' 

hchJ^cC^o Sm65^31fa4 2 aJlq&ffliJ3 2 t'^y h<7)^ 

gN{iiW^s?n4 3 mmmmm^4 2 a(Dihij 

7.^ y^S\V2 2(Dltitlt,(Dmm^mmm^M^o 

[0 0 3 2] z.<Dmmmwamm4 3 a(Dititt\t. mi^ 

(Dm:m^(Dxti(D:^m3 2\iy htr^^o msa 

{C43t.^T. mmmmm^(D\imiZj: 042a^43aO 

mmtxnm^xhSi^^o 30 

[0 0 3 3] E^5b^C:^^(/^T. (6 4\zyh) 

mt^mi P4 1 a{Cci:Ofem^ffofc*S*ti. ^ii^^ 

;effliJ3 2 t:<y htfefi!l3 2 t:^> h<h;^.j:'5o S^ffiWii 
mm4 4b\t. &m3 2\:iy hCD^r—^ y^S 

W2 icDtht]t(Diimmmm^^m^<, ^niz^o. m 
5 a(Dmm^mmiM4 3 a\z:^i^Tm^rz'^x^(Dmm 
^m^-t^o mmmmm^4 4h<Ditif]U. mmi^mi 
p-i 4 1 bizxti^n^o mmmmwm4 2 h\t. 

^m3 2\iy ^(Dy'-^h. y ^ SW 1 4 (Dlht! <t 

4 4 atC^Bl^TfiOA^VX^CO^P^I^.^'r^o S^fi^ 

mm^4 3b<Da^f}\t. mm^mi p-» 4 1 btcA 

tCcfcO 4 2 b<h4 3 b<DmmtAtimA.XhS,^K 

[0034] 04, msa i^j^ums bx^i^rzmi^(D 
^m^uT^zm-<^o 

[0 0 3 5] fiffdlWiraSfn 44a. 42a. ^^ZS4 3 
aiit. -^7.^ a:^<^ZJ^bU^(D^X^\Z^D. "r-^^ 50 
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Vbrn-t^o z.n\z^K). 'T-^mw^{z:i5\.^x. i^m3 

;^c:/?^'oT. mi 4(D^ti^^t^^^^^. \&ti^n^ 

[0 0 3 6] ±.%^mm^.'^mm'^^tz^^z. ^^cd^m 
mz^\.^x\t. m4(Dmmmmm^2^\z^\.^x. 
^ b^^t/^tivx^ b~<hs^ft!iWiraS?a^ff 

[0 0 3 7] X-r ^y^^SWl 2T'0fflf|O^>K<7:)« 

fifft&MliS?n 3 2 a {C:fet^T. 05 a T-JbnA/tVX 
\ZX^mm.<D^m^W^^'t^. -tt^t)-^. S 2 9C7) 
A^'jti. **<^¥:$:A;^(^«^chl^L;A:^^;^ci:^o S 2 
BcT^a^/jtl. #fdi&^^li?P3 3a {c4o(.^T. vx^a 

ci:0SD^^^i:^g$n^o ^m-^fuy^ 3 4^ ti* 

s 2 9<Dm.^(DxViSti^zm%\^rznMn^<D'T-^<Dm 

[0 0 3 8] El 4 (DWrnW^mm^ 24\Z^K^. 3 2 

^#^^_S[^^-r^o *f(iiJ3 2 e^y hC7:)^-3^ 

frlflc^v VX^ b^^l^ti-^X^ b~"{Cj:0^i:^^$nT 
l^^OT^^T^-So *#J3 2 \zy h(DJ'->^\t.:iK^k(D 
feffl(l3 2 ti^y H(7)^-^{C^j:0, S^ftft^^^Hftl 3 1 {C*5 

v^TfeSP 3 o(D\!i^tihm{^^mm^^noz.^\z^ 

nzS. vx^a (^-51^(1-7X1^7 a~) ^J^ZS^^T. 
^b (^'Si^tlTX^b'^) (CctoT«^g^n. ^c^:;^ 

(7)^s mizi^n^^mcodEs Lo:)m-mt,mzn^. 

[0 0 3 9] ^fz. mm^<DmiJlZ:}o\.^X\t. 05a \Z 

^i^xmA.rz^^x^<Dm^m(Dmm^^^^t-^rz^. m 
5b\z^Ltz. ^'^x^izj:^mmm^m^^fro. 

[0 0 4 0] X-r ^y^SWl 1 . SWl 2. SW 1 3 . :^^ZS 

swi4(i. sLs^j {R 1 i } {zj^-oxmrn-r^o x-r^y 

^SW2 1 . SW2 2. iDctr/SW2 3(1. $L©C^J {R 2 i } 
{Z^-oXmrn^t^o m^li. S-X^-y^H, Rji=0(7) 

<*:^o<W(7)5>e^. Rji =io)^^im(D^^^mz<o 

X-r >y^0O©JI?^ff ^SL^C^U {R 1 i ) ^^J:^/ IR 2 
i} fl. ^-y^D^y^cDPt-^fb^oJzD^'^-^cDSaBirchJca 

T«^gCDX-r ^y^'SWl 1, SWl 2, SW 1 3 , ^J^O^SW 
1 4H-r-<T0fflTj[lli^ff l^. !gUcDB&-^fbTfl. ^© 
<7)X^ ^y^^SWl 1, SW12. SW13. ^Bct ^/SW 1 4 (It" 

-<T 1 mxmm^noo 

[0 0 4 1 ] SL^^J {R 1 i } chiLS^J {R 2 i } tcH^ 

b^«SJ-r>5¥7J?^';!>^0^^A^c:ch(c/ci:^coT\ aa^J 
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{Ri i } ctsL^^j {R2 i } \z{tm^^^umm%^ 
[0 0 4 2] sswtc^i. mEmizniLt^2'D(D^wn 
[0 0 4 3] tcfzL. mm^zit. mmm^wmi^^^^-^^ 

^^gg^fflfiUT. mi(Dm^m^fS.m(Dmtj^ {ri 

j } . m2 (Dm^^\^J$.^<DH^tl^ {R 2 j } drf^C 

mmm\z2\i^y h^^B^-^^. ^comti^^h^ {r i 
j } . ^2 {R 2 j } Li^xm^^^z:tf)^%A. 

[0 0 4 4] :i:zx\tm^m^^^^M:^mt.{.xm^f 
imizm^-r^i^^m-f)^^^. $>^i^nmumm^^t b 
m^^^itmm\^nt^im\zmm'r^ii^^m-f)^^^o 

[0 0 4 5] 1114, mSa. ^ckr/Bl 5 b {C:fcl.^T. h' 
>y h^ijc;) 1 'tUt)^/\^>^'M^^U (a) T?^ 

^T^o DPA x\^. "T-i^f^mmmiz^vmmmtiO) 
m^^mm\i.x^mmizm-r^mm^i\^m-r^o ±ts 

7^j:^o ltJi^l. 'rx^<D/\^>^^m^\zmmf)^^^m 
mm(D^mmm^-^(Dmm\^^mmmiz^D . 

0, vtm(Dm^mm{zm(Dmihf)^'^^^iu^o ccdj^o 

[0 0 4 6] L;^c7^^'oT, E4, 0 5 a. ^fectO^ESb 
(CiSlr^T, H (a) =H (a~) =H (b) =H (b 

t'-y KS^TJ^^'^n^'niGT'^^vx^fS^i^fflT^Cch 
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iim\^^^2'D(D'^7s^^m^^mm<D^j}^m^i^n^o 
^z.titmmxu<. DP A^mtLX(Dyj)^f)m^ti 

[0 0 4 8] ^ biC. E14(7DDES (Dt£;k:e^ 2 6 (D^^ 
{zm^-t^o ±S2/N^ >>>'m^{C«g Lfc^X^fic^^il 
l?^^l^tl|c7)5iS;&^e, St<tSW^31Si3 2a :}^^Zf3 2 b 
{C:fel'^TaAbn^, E (a ) i:E (a~) CO/\^y^* 

m^fj^LKr^^^T.^^m^'r^o -rrjit)-^. h (e 

(a) ) =H (E (a~) ) ^^rfS^T^ VX 

[0 0 4 9] iifB-^X^<7)^fr^DES ^^^{C^Tt^d^ 
^<h> CSJA«vx^a tC^^LTti, VX^a ^4h''yh 

c^e^yh) CO 1 (Z)^=VX^a ^4 t: ht^-^EWofc 

l(75»=4(D#^f1^^Slfc-r:ich^M5jc-r^o -TTit^-^. 
±JB^f^^^;^cf vx^a :feJ:D^vx^ b cDiitR^I^M 
<hf'i)o ±fB^l^^?S;^c-rvx^fic7)«fiJchLT. (10000 
011111011011110010100100001) 2 ^(110110100110010 

100110101 10001010)2 r^^^^i^mx^^o 

[0 0 5 0] TzfcL. SSM(Ctl_hfB^ft^f^/z-rvX 

^m^mm't^z.t.^mm^ti^^^. r-^x^a ^4e 

^y h-C^OK-^-^/tch^CDS-yD^y^CD "mi tf^y h" CO 

ICO^CJ ch r^x^a ^ 4 t: ^y h":50E:^-3/i:ch^c7)# 

[0 0 5 1 ] ±HB*ft^^rS;^c-rvx^M^i3gfflt- 
'5«<8rtC:fel^T, X^^y^^^JfflJ-r^^L^^J {R 1 j } 

{R 2 j ) ^^j^mumm^mzt<^\^^r^*bift. vx^a 

ii-v-X^^ b^^*|WI— co^X^fflT^^oTt). DPAS:>rMi:L 

[0 0 5 2] 01 (c^urcDEs <Dm^\tm^}2:<^^n 

[0 0 5 3] Ji^T, ^mm^DEs izmrnvTzm^^z^f^-f 
^mmm^z-oi^^xmrnr^o 
[0 0 5 4] 010 mEs (Dmm^m(Dmx$>^o m i 

o{c^-rDEs (Dm^izi^i^^xjft. ^m(D9J)m<t(Drz^ 

\Z. te^fe^E 1 1 ch$sBP 1 S ^—zxD^m^z^^db 

EPS 3 chbTjaisLTi'^'&o xt!^rirzw:s:s s^^jim 

feBIP5 7 (c43l^Tfeg^firofctti;^fi, ^-D{zm^^ 
tl. ;6ffl!l3 2 h'ty htiJ£::^$£SE 5 1a {zXtf^ti. & 
ffl!l3 2 h'^y hfitt;k:gSE 5 1 blZXti^tl^o J£>k:fe 
SE 5 1 a 0)0^^4 8 h'^y htSm-g:C0A:'7O;&IBil4 8 
t'^y hT^-So t£:^eBE 5 1 bC0lhtl4 8 b'^y h^iH 
-'^(DXtl(D&m4 8 t'-y hT'*'g>o A;'7(7)£fflij4 8 t: 
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EP5 3ic4Bi^T> xti\^^m^^rrt)ti. mmmmmfi} 

mE 5 I h(DmtiT-$>^&m4 8}dy ht. E P 5 3 CO 

To mi 6m(DltitilZiol^X. ;&®J4 8 e^y h 

SE-iS 2 a(CA:^$n. :feffl4 8 e^:; htiffi^^<]fcmE 10 

-\5 2 hizAti^ti. -^n-^^ncom:^ 3 2 e«y 

I P-1 5 9 {CA:^$n, 6 4 t:^;/ hODffiP^3t 6 0;!;^* 

[0 0 5 5] :z(D^ou^mmEs iz^mM^mmi^. 

DPA ^l»±T^#&^RT{c^-rc 
[0 0 5 6] gll l^i^l OT^LfcDE ScDHigfC^* 

T'?). -^mm(D—^mMmx^^o mi itc^i^r, e 
(a) /E (a~) ti^3tc^L;^c. mm^mmmzj: 

^, E (a) /E (a~) \tE (a) feb<tiE (a 20 

[0 0 5 7] 1^1 1 0 1 OT^L;^cDE S<7)^g(C 
*fbTfe, 04, 05 a. :fect^/0 5 bT^b/t*5!H>q 

[0 0 5 8 ] A^$nyc¥3^{C?J0ffil^M^ff'3fcm:^ 
^i, :z.-^i.zm'A^n. £fflij3 2 b'^y htmAlteME 6 1 
a^ZAtJ-^tl. l^ms 2 \iy h\^W:±$nmE 6 1 b tC A 
Jj^n^o ffiAKME 6 1 aCDltitlA 8 h'^y htiS^ftiiW 
^S?P6 4 tC;fe<.^T. VX^E (a) /E (a~) t.m 

vA^E (b) /E (b~) LmmmmmmmtDti. 
mim(Dxtt<D^m4 8\iy hizu^a u^. mmmm 
mm(D^mz^D. mmmmm^e 4 ^6 scomff^x 

[0 0 5 9] th:k^mE 6 1 b<Da^ti4 8 ti^y hmm 
mmm^e 9{z:$^\^^x. va^^e (b) /e (b~) l 
mmmmmmf)mt:>n. m 1 m(Dxti(D^®i4 8\iyh 

izU^o 

[0 0 6 0] Ati<D^m4 8 \iy h\t. mmmmm^6 40 

eiZ^l^X. VA^E (a) /E (a~) chS^W^S 
?a;0^fft3n. *gc7)A;^(?)feffl4 8 t:^;/ hi,Ztji^. Xf) 

(D:^m4 8 hti. sfffiM^swe 7 (c^bi^^t, va 
d7E (b) /E (b~) <hSNffiw^iifa;o^*tT^n, mm 

mmmmm^ 6 8 \z^\.^x. KAiiK 1 Lmmmm 
m^i)^rfi:>n. s " 6 2\z\hf]'^n^. s " 6 2(7):^jg 

\Z'D\^^X\^Wy^'t^. S S ^ 6 2 (7:)ai:;^tlE P 6 3 (Cct 

^^m.'h^nt^n. mmmmn^i o\z\^ii^n^o 
[0 0 6 1 ] mmmmw^ 7 0 \z^\^^x. xtif-^o:^ 50 
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;fcfflij4 8 e^y h<h. E P 6 3 (7)a:l;^tifi^ftilM^SIfl;^^'fT 
t^n, :kWL<DXti(D:^m4S\d:y V\ZU^^ ±tBSlg 

ti, 'mi^^<DXiiX}^^rz^m(Dm^ffo. f/xt) 

;&ffliJ4 8 t'^y h{CtifiHi!lWliS?0 6 5. g^ftilWi^a 
«I6 4^^Umm^WE-\^n\^^. feffl4 8 b'^y htCti 

(D^ti3 2 hi-y v^'o^mmnm\z\hf)-t^o 

[0 0 6 2] ^1 2tl01 1 \Z^\^fzS ' 6 2CD3|iig^ 

[0 0 6 3 ] mi 2 iC^Dl^T. Qf = E (a) , a~= 
E (a~) L^to S ' 6 2(DXtfi:^. SmW^SW 7 

^OT^^^lT^n. Sffi 7 2 (CA:t/^n^„ Sffi7 2c7:)a:l;fj 
tl, Sffl!lM^Sfa7 3 tC^ol^T, -TA^P-lE-I (a) 

^^i>(ivA^p-iE-i (a~) ^mm^mmmmt:> 

S ~ 6 2coai;^^7'j:'5o 
[0 0 6 4] -rr^tD^. mi 2(D7 4\t. ^^miz:^i^ 
Tti04{C^L/tA-r ^y^SWl 2^^ZSX^ y^SW 
1 1 ^^t;. D y ^34a<h34b {C^t^^f^o 

^cTt^U. 7 4(7)M31H. Pt^^b^5.i:WI^comS4^^c^f 
r:>X}ftU^f^\^^o Ui^U^ifl. ±fevA ^ (Ccfc ^ 
cO^BE^ffoTl^Tt). Sffi7 2c7)Affi;^tl«:^E^nT 

i^ui^fzisb. smcDmmizx^mmmticom^^m^^rz 
mmf^m^'bn^'^nmyj^^^^^^x^^. 
[0 0 6 5] ^mmcommmmiz^i^xit. ff^mt^^s.^ 
um^^ffom^z. mmn^Wiz^K) 7 4<Dmm^m^i^ 
^mt^^zfm^mmxmm-r^z.^^wm^^ 
m^i/t. &s^{c^(.^T. smo)xti(D^ y'T'y^ 

mt^<^xfmn<Dmmizm^^^o z.(d^^. vA^a^c 

'r-^)Vi)^sm\zmm^n^. 
[0 0 6 6] 013 ^iDEs (Dm^^m(Dm(Dmx^^. 
[ 0 0 6 7 ] 0 1 3 tc^TDEs (Dmm\zm^x\^. san 

(Dmmt(Ofz^\Z. J£A$^ME 1 1 (hfeSP 1 5^—3 
CDtem(C^i:d^)EP8 3 chLTMSLTl^^o Xti^tltz 
¥5:8 8^?ZI^|£M1P8 7 {ci5i>Tfem^ff -3;^cm;^7 
zL-:>\zm^^n. ;&ffly3 2 b y hH*^gP-i8 la 
\ZX^^n. I^ms 2 by h^^EMP-JS 1 h\ZXti^ 
KSP-> 8 1 a(D\hti3 2 \zy ^^^,-^(0X^1 
(D^m^ 2 b^y hT^^o fe^P-18 1 b(7)m;^;3 2 b 
y htim— ©<?)A;'JCD£fflfJ3 2 b y hT$)^o A:tfCD:i& 
<B!l3 2b^y hHEP8 3lCA;^$n. i£A:teS<&fT^n 

;^c^^;!>^*s^ffiw^ii?a8 5{::a:i;fj^n^o mm^mm^ 
8 5fc4oi^T, ffi:;^^K 1 Lwmmmm^mnt:^n. s 

ffis 4{ctti;^^n>5o SffiS 4tS^-:/;i/#aB{c^0?:^ 

jS"r^ai;'j^g^teM^sfii8 6{ctB;t?-r^o mmmmw 

ftl8 6{C*5(.^T. JS^eSE 8 1 bCDai:^T^^feffliJ3 
2b'yh.!:, S ffi 8 4 CDai;'7<?)#ffeKl^a?P7!;^'fTt:>n, 
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[0 0 6 8] mi 6^<Dlti:hiZ^\.^X. ^ffliJS 2 \iy h 
tlfeEP 8 2a \ZXtl^tl. 2 t: hti$^^P 8 

1 P-I8 9(cA;'j^n, e 4\iy h(Dff§^:Z9 o^^a^ti 
^ti^. C(DJ;:oUmmmES iZ^^M^MmL. DPA 

^&5±'t^^m^&.Tiz^-r. 
[0 0 6 9] mi 4{tm 1 sx^TjkLfzVEscDmm^B 

[0 0 7 0] 014{C431^T. P-1 (a) XP-i (a 

2 3 0^-^7. C^<Dl3QX:^^m-ro -rt^t^-^. P-l (a) / 
p-1 (a~) ^lP-1 (a) feL<tiP-i (a~) {ZJ:^ 

[0071] 014 tl. mi 3TfjkLrcUES<Dmm\Z 

^^LTt>. 04. 05 a, ^<kZJ^mS b'X:^l.r:i:^^m 

[0 0 7 2] xti^nrcw-icizwm^m^ff'Drcmti 

--Dlzm^^n. *ffl3 2 H^ieSP-19 la 20 
i.ZAti^n. &m3 2 \iy h\t^mP-^9 1 biZAtl^ 

ti^o I a(Dihti3 2\iy h\t.mmmmmm 

9 4{c;fei^T, p-i (a) xp-i (a~) Lmm^mm 
^^mt:)ti. mmm^mm9 sizi^t]:^n^^ mmmm 
m^9 5\z^i^x. mmmmmm9 4<Dttitf\t'^7.^p 
-1 (b) /p-1 (b~) hmmmmmmm^n. mi 

^(DXtlO):^M3 2\:iy hiiZU^o teMP-lQlaCDHi 
tl3 2\:iy h\tt^mmmmm9 4{Z^\.^X. v^X^P-I 

(b) /P-1 (b^) Lmmmmmmf)mtDn. mi^ 
<Dxti(D^m3 2 htcT^c^o f^^. mmmmm^(D 30 
ttKtCcto. mmmmmm9 4 19 scDim^^xtimK. 

[0 0 7 3] A:^(^q&fflij3 2 tf^;/ hji, mi&mwBm^9 

eiz^i^x. -Tx^p-i (a) /p-1 (a~) ^zmmm 
mmm^^rft^n. 'A^(Dxtj(DtEm3 2 \dy hizf^^. 
xti<D:^m3 2\iv v\%. wmmmmci9 i\z^\^^x. 

vx^p-i (b) /p-1 (b~) t.m^mmw^wuf:) 

ti. E P 9 3 (ztti:^^n^o EP 9 3\z^\.^x^^%iM 
^fS'otz.^^(D4%\ivV^ti\X. m^^WM1^9%\Z 

^i^m^i t.^\mtmm^wtrt>ri. s " 9 40 

^~ 9 2<j:>^tivx. mmmim^i ^ ^\z^ti^t\. a 
f}'f-^(nn.m3 2\:Lvv^. mmmw^wfit>n. 

'^^(nxti(J:^^m3 2\L-jV\zU^. ±fB^lScDMS 

^mi eg^T^oii-To 

[0 0 7 4] «^gC7)tB;'j{C43l^TfS> m 1 ^^(T^Xfl 

\xm\m)^m^9 ^ . mm^mw^9 4^x.xs^mp^ 
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[0 0 7 5] mi 5H0 1 4(C^LfcS * 9 2(7)«|it:^ 

[0 0 7 6 ] 0 1 5 (C^fel^T, a = P-l (a) . a~= 
P-1 (a~) chST. 

[0 0 7 7 ] S ^ 9 2(J^Xti\%. SmM^Hfill 0 1 
fr^^n. Sffi 1 0 2 tcA:^$n^o 

[0078] s^io 2(DWxi^\'X. m'&mmw^i 0 3 

\Z^\^-^X. "7X^7P-1E-I (a) P-IE 
-1 chfi^te^^]|i?^^^'ff^n. S ^ 9 2CDf±i;^^ch 

-rUt:>-^. mi ^(Dl 0 4{t. *^0J{C:fel.^Xti 
04tC^L^cX-r -y^SWl 2:feJ:0fX< ':/^SWl 1 
^^t^, 3 4 a 3 4 bfC^^JS-r^o 10 4(7) 

u-^ti^^i. ±$^'77.^izj:^'T—i^(Dmm^ff'D 
xi^x^. smi 0 2(Dxa^t]\tmm^nx^^r^\.^rc 

sm(Dmm\z^^rmmti(Dmm^m^^rzmmf)m 
^^n^'^mi±t^$>^f)^i^x^^o -futD^. *:^0j<z) 
^mmm\z^^^x\:i.. ^mt:t^j:zsmn^nvm{z. m 

mnmmx^m-r^ziL^^Wit.-r^o m^ii. ^sm 

rz^"^)]^^mM\^. s " ^zLxmmt^^zsm^(Dm 
mizmi-^^o 

[0079] eiCOi:^, aiZy^^lt^LTzS ^ 

':/)it^x^ a~iz^mi.rcs ' (D5^-':f)[^i^ism^zm 

[0 0 8 0] :kiz. mi 6. mi 7 . i5ckr/0i 8^m 
^^x^^m^mx^i^ zi.—)imzmm \^r~mmmm^ 

[0 0 8 1 ] M<Dm(D\d-j h/\°^~>K^VX^-r'5'^ 

fciii^KciL. ^rzn\:^2m^w^m^^xK^c~\z 

fH2:Sill#{cJ;-^Tf^ffi$ii-^<t^fc, ^(D23S?llgco 

2m\%W(Dm^mzxK^w^^r^. 2m^n^\.xmm 
^mm^^m\^^^^^yJ^(Dm^\^xm'^y5^^zi^mn 

[0082] Kc - K (+) c 
Kc~= K (+) c"^ 

[0^0 8 3] »&^fb^^ctim^{C^i£oT^rKc, K 

c (o\.^-frif)^-:f3^^>^i^\zmU{^. DES (r>mx^ 
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1. -16) vmi^. Kc^:^^^w:±^nrcm\tKc~~ 

i ( i = 1 . 1 6) T^b^f o K c /)^ibit:±:^ri 

;i/-r:'K::;^L/zlK^K i (i = l. •••16) tmL. Ki 
i:Kc i (DSm^mm^^c i thU, K i ^Kc~ i 0) 10 

Kc i 

c~i = K i (+) Kc~i 

DES {Z:}^l^T^iti^mK i t^^tl^M E COit^tC h' >y h 

c i ^f^ffl^-ti-zi^tc. c i ^mmmmmmz^-DXiiF 
m^itr^cD^m^^o^^^. Kc~ i ^i^m^itfcm 
^\z\ftc \~^f^m'^^rzmz. mmmmwm'^wx-i^ 20 
m^'^^(D^m^mDm<. c \ . c \ ^\t'tn'enc 

:^J:ZSc~^dES <Dm::^'rz^oL-jlxtl::kmmmi^zti:X 

-r^:zt^z.k^xm^n^o c i^\tmmt^rz 

\rik^(Dm\zm^^nrc'^7.^ c ^rc\tc~^^(^i¥mL 
T=bci:v^. {Bu. ^m^^oymmnzni^xm^m^'r^ 

^ I 6m0^2±iy -^st 1 5 3 6 \iy h ^ b C <S?!) 
ci, c~ i ^lROM^CS#iA^T=^< ^ch;^^*T 

\.^x{mizmmx$>^o -'mizmc\::^y bWc^tmr^ 

RAM ^EEPROMiCtt-^ROM CO®fl^l/jN$ V^. t^^^T 
1 5 3 6 hi^v HcO-TX^^ROMtClSm^it^Cl^tiRAM 
^EEPROMtCtBlg^it-StDtClt^L S I '^y':/mM<Dmm 

[0 0 8 4] mi eizmS (D^T.^triyii—JV^^'to 
[0085] ^^•(PC-l) lilt (PC- 2) 1 1 

sitthiy h(DmRt^m^m^^t)itrzmscx^D. 40 
-^ROTi 1 2\rM\Biiyy hmw^m-t. ^m^^^xti 

^nrz6 4 ti^y h<DmKl 1 5\t (PC- 1) 1 1 1 

\zy bmtmmiy^y h I I 2^zm^n^. m^zyyh-^ 
nrc^ms e \iy h(D^-^{t?c-2^mi 1 s^z xti 

^xm(D^ihtiLxi^^^f)^. m\BizyyhtPc~2^m 
[0 0 8 6] mi 7«iix^>^:2."-;^^^c*^B^^jlgffi 50 
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L ^ CO rSt n ^ S L T V ^ ^ o 
[0 0 8 7 ] liX^>^^-;K7)^A:^g-eHX-1' ^y5^SW 
3 1(CJ:0. Kc tKc~^^h>y>yAlzm£] X2 <D 

mmxm^L. mx^iyiL-jimi 2 2izxti^ti^. 
u'r(Dm7s^i^::L-~)iu^x(Dmm\tm'^(DdEs c^i^x 

^v:3.-;Ujail(h|t|i:-cfe^o m:^j$n^ffi:*:l^i 2 3 

\tXtl'^tlfzmf)^KcX$>nffi. Kc i, Kc~(7)Pf(C 
^IKc" i tU^o 

[0 0 8 8] ^1 S {f^ (D^m^^if-ffzttXm^^ 
^ > F ^SC iD V^T ^ - tCf^ffl $ -d: -S) ^ ^ 

[0 0 8 9 ] Kc i ^/itlKc~i CD— ;^ ^y-fe — 

^-:?7'c<I^I;T^0. i£:^^^E 1 3 1 (Dti^tj4 8 \z y 
h{Z. S^fteW^S^Pl 3 2lIi3V^T*£^liKc i ^Tzl-X 

i^^o Z-oLXi^m^^fz^^lt-rX^ c^rz\tc~(D 

mm^^^i'xi^^(Dx:i(D^^smizAt}^'tt^tiEi. 
^^^^^mf)^x^t^<r^^o 'i^-Dxsmizxti-r^miz 

%wmz\^'^7.^(T^^mt^c \<Dm^. c i^mi^ 

^mm^l 3 3(CctoTSffil 3 4(DXt!miZi¥m^it 

mm&dmmm<Dmmmmmmmmmx$>^(Dx\ 

[0 0 9 0] -4^mmmmiz:^\^^x'r:^^ c~\t'^7.^ c 

^m^f^m^zm^o znizj^^x. eg-^ss^as^^^bco 
m^<Dmm\\zi^ivxm\zm't^mm<Dm&'^m<rz,^ 

{fiLc i {tc ^my^^z^:j.-)i^izmLfz^ 
^X$>01tX<Dm<Dc i CD/\^>>:7'a^^^^{C3> h 

u-)i'r^:zt.\tmmx^^o ^cx\ m^^i7x:(D'^x 

[0 0 9 1 ] ±'^Lrzmmmm^z:hi^x\t. des 
(Dmrniz-D^^xmLKm^fz^^. ^mm\tz:n\zm^ 

^-r^iH^. s mizmm-r^^^<D3m(D-m^rz{t± 
m^mm i^xm^^n^mu^^:^^±mzmm'^mx 

[0 0 9 2] 

D^'^^m^lOlHi-ti^ffiHELa:::), DPA (cJ:^«g!^S 
lilcf-SCcbfCctO. DPA {c^*-r^^±tt^ii;^t-^c: 

mi] des 7;u3'uxA<D^#:^^^5K-r0o 

im2] DES <^SPSccD«fig^^-r0o 
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[113] DES(Dm^wzmosm(^p^^o)-m^^-r 



[04] *: 

[El 5] 

mi] %nmp (D^^^^-^m. 

[0 8] VX^ ai(Dm^(D. (0 0 0 0 0 0. 0 

0 0 0 0 1. ■ ■ 1 1 1 1 1 1) {zt^^^^-r^mM-^tifzs^ 10 
-r0o 

[010] DES 7;U3'UXA<;)-*iSW<D:^B£^^T 
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* A /i ^ :^ ^ ^ Jbn A ^ 18^ ^ 0o 
m^<Dmm] 

■wm^m I p 



[01 1] 01 OCD«fi£{c;feliT. *^BJ 

iz^7.^^iju^rzm^^^-rm. 

[012]011(DS" CO^J5Jc^^*r0. 

[013] DES TJi':^'^] XA(Dm<D-mmm(Dm^^^ 

f 0O 20 

[014] 01 3<Dmmz^i^x. :^^m\z^^mm^ 

[0 1 5 ] 0 1 4 (^) S " CO^fiK^^^f 0o 

[016] DES T)\^zi^JXl>.<Dm7.^iy:3.-)\,m(Dm^ 

[017] ^mMi.z^^mT.^i^^L-ji^mz'^TsC^^m 

[0 18] ^mM\z^^^mmzm::^'ri^:±-)l^i:m* 
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